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Purpose: The pathogenesis of osteoarthritis (OA) involves both
bone and cartilage changes. The peptide hormone calcitonin is
produced by the thyroidal C-cells and is well-known for its inhibitory
actions on bone resorbing osteoclasts. We investigated the effect
on the articular cartilage and subchondral bone, after destabi-
lization of the medial meniscus (DMM) in mice over-expressing
salmon calcitonin (sCT) compared to control littermates.
Methods: Mice over-expressing salmon calcitonin behind the liver
ApoE promoter and wild-type littermate control were used for the
experiments. Phenotype determination was performed by eval-
uating circulating serum levels of salmon calcitonin by speciﬁc
ELISA. Northern Blot expression analysis was carried out to
investigate the liver-speciﬁc expression of the transgene. Non-
calciﬁed plastic embedded vertebrae from mice of 6 and 12 month
of age were used for histomophometric investigations. Serum
samples were collected for osteocalcin measurements and urine
for Dpd/creatinine measurements. In a preliminary experiment 10
week old mice were subjected to microsurgery to introduce DMM
or sham operated, after which bone and cartilage degradation was
monitored. After 7 weeks the study was terminated and the knee
joints isolated for histological analysis by safranin’O staining.
Results: Characterization of the transgenic mice was carried out
by Northern Blot expression analysis and serum levels of sCT
were about 8-times higher than endogenous CT levels in trans-
genic mice. Transgenic mice had >1000 pg/mL serum sCT and
wild-type mice had no detectable levels. Von Kossa staining re-
vealed an increase in trabecular bone volume (BV/TV) 100% after
6 month and 150% after 12 month in sCT mice when compared
to controls (P<0.05). Trabecular number and thickness increased
signiﬁcantly (P<0.05) in transgenic mice at 6 and 12 months
of age, and trabecular separation decreased in transgenic mice
(P<0.05). Additionally, the osteoblasts number and bone forma-
tion rate were quantiﬁed by histomorphometry and together with
the measurements of osteocalcin revealed that bone formation
was not affected in transgenic mice. Mice having their medial
meniscus transected for 7 weeks had major damage to cartilage
and subchondral bone, which were visualized by histology. Sham
operated animals, wild-type and transgenic mice, had maximum
8% erosion of the articular cartilage surface of both femur and
tibia combined. DMM-operated wild-type mice had collapse of the
trabecular structure and thickening of the subchondral bone and
complete loss of articular cartilage in the medial tibial plateau of
the joint compartment. These degenerative changes in the entire
joint were however hampered in transgenic mice. The cartilage
degradation comprised only 38% of the tibial plateau and 10%
of the femoral chondyle and the subchondral bone and trabec-
ular structure of the underlying bone were comparable to sham
operated animals.
Conclusions: Salmon calcitonin over-expressing mice had higher
bone volume compared to wild-type. Mice over-expressing salmon
calcitonin were protected against cartilage erosion, collapse of the
subchondral compartment and bone thickening compared to wild-
type litter mate controls. This data suggest that salmon calcitonin
may have positive effects on the pathogenesis of OA however
more studies are necessary to conﬁrm these preliminary results.
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COMPARISON OF COMPUTERIZED X-RAY MEASURES OF
JOINT SPACE WIDTH AND RABBIT MODIFIED SERUM
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Purpose: Osteoarthritis (OA) is characterized by a cartilage lesion
leading to joint damage and severe lost of joint mobility. We
used two evaluation ways to assess OA progression in a well-
documented OA rabbit model (transection of the anterior cruciate
ligament: ACTL). Firstly, we assess morphological evolution by
X-ray radiography with the computerized measures of joint space
width. Secondly, we studied cartilage degradation using rabbit
modiﬁed serum CTX-II assay. We investigated the longitudinal
interrelationship between serum CTX-II and lost of knee cartilage
evaluated by X-ray radiography.
Methods: 25 male New Zealand White rabbits were used in the
study. 15 rabbits were surgically induced by ACLT in the left knee
and 10 were unoperated. Blood samples were collected prior to
surgery and at 12 and 20 weeks post-surgery. Serum level of
C-terminal telopeptide of type II collagen (CTX-II) were measured
at each point time with modiﬁed serum CTX-II assay (Nordic Bio-
science). Radiographies of the knee joints were performed prior
to surgery and at 12 and 20 weeks post-surgery. Knees were
radiographied in a non weight-bearing extended caudo-cranial
view, using a standard position. Measures were made with Adobe
Photoshop CS3 software (including DICOM extension processing
and measurement). All measurements were done at 300% screen
magniﬁcation after unsharp masking with a dimensional sampling
of 0.15mm/pixel. Joint space width (JSW) was measured by man-
ually marking the minimal distance between tibia and femur within
the medial tibial plateau.
Results: We observed a signiﬁcant decrease of joint space nar-
rowing (JSN) for operated rabbits between weeks 12 and 20 of
the study (p=0,04) compared to control group. This observation
was conﬁrmed by gross cartilage assessments showing severe
OA lesions 5 months after the surgery in the operated group.
We showed signiﬁcant differences between operated and control
group for CTX-II values (p=0.02) at week 12. The CTX-II con-
centrations decreased during the two last months in the operated
group reaching CTX-II levels of the unoperated group (p=0.06).
The operated rabbits showed that CTX-II values at week 12 were
positively correlated to JSN at 12 (p=0.0407) and 20 (p=0.0158)
weeks post-surgery.
Conclusions: In this OA rabbit model, our results suggest that
CTX-II measurement reﬂects the OA status of the joint. Moreover,
it seems to be representative to the evolution of cartilage damage
estimated by X-ray radiography.
